Abstract The Symposium 'Frontiers in membrane and membrane protein biophysics: experiments and theory', held this year at the University of California, Irvine , celebrated the 70th Birthday of Stephen H. White by bringing together distinguished experimentalists and theoreticians to discuss the state of the art and future challenges in the field of membrane and membrane protein biophysics. The meeting and this special issue highlight the highly interdisciplinary nature of membrane and membrane protein biophysics, and the tremendous contributions that S. H. White and his lab have brought to the field.
Steve worked as a technician in the NMR lab of Prof. Walter Tantilla, helped develop a speech synthesizing system in the lab of Prof. D. G. Burkhardt, and did independent research in the lab of Prof. M. Mizushima on a liquid-state laser using aromatic hydrocarbons as active materials. For his M.S. in Physics (1965) , Steve studied at the University of Washington. There, he worked with Prof. H.G. Dehmelt (Department of Physics) on the radio frequency spectrum of the H 2 ? ion. In 1969, Steve obtained his PhD degree in Physiology and Biophysics for his work in the lab of Prof. J. Woodbury (University of Washington). His dissertation was entitled 'A Study of the Specific Capacitance of Black Lipid Membranes'. Upon completion of his PhD, Steve served two years in the US Army Chemical Corps to the rank of Captain (1969 Captain ( -1971 (1970, 1972, 1974, 1975, 1978) , Biochimica and Biophysica Acta (1973, 1974) , and Nature (1976). These were the first of long succession of highimpact publications on the physical-chemical properties of fluid lipid bilayers that established the foundation of the Steve's influential work on fundamental aspects of membrane protein folding, assembly, and function.
In addition to his research, Steve also served on numerous advisory boards and University committees, In his lab, Steve's students and collaborators benefit tremendously from a distinctive synergy of experimental and theoretical studies of membrane and membrane proteins. Indeed, working with Steve is a privilege. He cares deeply about the science pursued in the lab, and about the scientific development of the junior researchers in his lab.
The topics of the Symposium were at the interface between physical chemistry, biology, chemistry, and computational biophysics, and included sessions on the biophysics (A.-N. Bondar et al.) . The LacY symporter is the prototype of the Major Facilitator Superfamily of membrane transport mechanism; R. Kaback et al. review the biochemical and biophysical evidence supporting the alternating access mechanism of substrate translocation.
By removing and then reconstituting the carotenoid antenna of the xanthorhodopsin proton pump, Imasheva et al. show that removing the carotenoid (salinixanthin) has little effect on the kinetics of the photocycle, and that the carbonyl group in the carotenoid ring is necessary for binding of the carotenoid and for efficient energy transfer. A.-N. Bondar et al. use computer simulations to address the question of whether a critical water molecule could change its location during the proton-pumping cycle of bacteriorhodopsin.
A. Frank and I. Andricioaei tested the accuracy of the implicit membrane model 1 (IMM1) and of the Generalized Born with a Simple Switching (GBSW) model in describing the tilt angles of a transmembrane helix of Vpu, an accessory protein of HIV-1. They find that both models give reasonable agreement with the experimental data.
M. Mihailescu et al. report on neutron diffraction and NMR experiments to assess the structure and dynamics of cholesterol-containing polyunsaturated lipid membranes; understanding how cholesterol interacts with polyunsaturated lipids is important, because changes in the lipid organization due to the presence of cholesterol can affect membrane protein function.
Ulmschneider et al. review computer simulations for determining the properties of peptide partitioning into model lipid bilayers. The question of membrane partitioning was also addressed by M. Fernández-Vidal et al.; their experimental observations lead to the conclusion that binding of peptides to lipid membranes is driven by the classical hydrophobic effect.
The role and the interactions of Arg amino acids present in transmembrane bilayers has been under intense scrutiny during the past several years. K. Hristova and W.C. Wimley take 'a look at arginine in membranes' and give a critical discussion of experimental and theoretical studies on the energetics of inserting Arg into a lipid bilayer core. Arginines in membranes are also the focus of the paper by Schow et al., which reports new computer simulations and an in-depth analysis of experimental and theoretical findings that is expected to help clarify the longstanding discrepancy between simulations and experiments on the energetics of Arg in membranes.
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